Using event-related fMRI to assess delay-period activity during performance of spatial and nonspatial working memory tasks.
Event-related experimental design and analysis techniques for functional magnetic resonance imaging (fMRI) take advantage of the intrinsic temporal resolution of fMRI to permit investigation of complex human behaviors on the time scale over which they can occur. The protocol described in this report permits the effective isolation and assessment of variance in the fMRI signal that is attributable solely to the delay portion of delayed-response tasks. It permits, therefore, evaluation of the purely mnemonic portions of working memory tasks without requiring the "cognitive subtraction" of nonmnemonic components of such tasks, such as visual processing and motor output. Features of this event-related fMRI technique include the empirical derivation of an impulse response function (IRF) from each subject participating in the experiment, single-subject and random effects group analyses, use of t-values of dependent measures, and the use of regions of interest (ROI) to improve the sensitivity of a priori contrasts. This report provides a detailed exposition of the research methodology of our event-related fMRI technique, the rationale behind many of its critical features, and examples of its application to two empirical datasets.